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Dear Sir: 



DECLARATION PURSUANT TO 37 C.F.R. § 1.132 



I, Antonio Covacci, do hereby declare as follows: 



1. 

Italy. 



I am the Senior Research Director of the Bioinformatics Unit at Chiron SpA, in Siena, 



2. I am a medical doctor (M.D.) with 17 years of experience in bacterial pathogenesis. 

My curriculum vitae is attached hereto as Exhibit A. 



3 . I am a co-inventor of the subject matter of U.S. application serial number 09/360,685, 

filed July 26, 1999, entitled "Helicobacter pylori CAI antigen proteins useful for vaccines and 
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diagnostics" ("'685 application"). The '685 application claims priority to PCT applications 
PCT/EP93/00158 (filed January 25, 1993) and PCT/EP93/00472 (filed March 2, 1993), both of 
which claim priority benefit of Italian application Serial No. FI92A000052 (filed March 2, 1992). 



4. The invention provides polypeptides of Helicobacter pylori cytotoxin associated 
immunodominant antigen (CagA) 1 , for use, among others, in vaccines. The molecular weight of 
CagA, as reported in the specification for strain CCUG 17874, is 128 kDa. 

5. I have read the Official Action dated October 24, 2000 ("Action"). 



6. In the Action, the Examiner rejected claims 60 and 62, which are directed to methods 
of preparing vaccines comprising recombinant CagA, as obvious over Cover et aL (1990) Infect. 
Immun., 58:603-610 ("Cover"). The Examiner's argument is based upon the Examiner's assumption 
that Cover had purified CagA and that Cover had immunized rabbits with a purified CagA protein. 
I respectfully disagree that the claims are obvious over Cover, and that the CagA protein was known. 

7. The problem of purifying and characterizing the CagA protein was very complex at 
the time of the earliest priority date of the c 685 application. The protein had not been purified at the 
priority date of March 2, 1992. All that was known in the art about CagA was (1) it had a high 
apparent molecular weight (120, 128, or 130 kDa; specification at page 2, lines 24 - 31), and (2) it 
was associated with H. pylori strains that were cytotoxic (specification at page 6, lines 20 - 26). 



1 In the specification of the '685 application, H. pylori cytotoxin associated immunodominant antigen 
is referred to as "CAL" However, the current terminology used for this protein is the "cytotoxin-associated gene A" 
or "CagA" antigen. 
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8. The state of the art regarding the CagA protein at the time of the earliest priority date 
of the '685 application was remarkably sparse. No amino acid sequence information was available 
(specification at page 2, lines 35 - 36). No one had purified, microsequenced or even analyzed the 
amino acid composition of a H. pylori cytotoxin associated immunodominant antigen having a 
molecular weight in the range of 128 kDa. Today we can attribute this to the highly labile and 
unstable nature of CagA. Indeed, to date, there is no report of production of a crystal of CagA 
protein. 

9. Cover added nothing to the sparse body of knowledge regarding CagA. Cover only 
described a 128 kDa band on an immunoblot. Cover could not identify a corresponding band by the 
highly sensitive technique of silver staining, and took no steps to purify or sequence any protein 
corresponding to the 128 kDa immunoblot band. 

10. We at Chiron ultimately succeeded in purifying the CagA protein. Our success in 
purification of the CagA protein contributed to our success in cloning the CagA gene. Our method 
of culturing the H. pylori and preparation of material for gel electrophoresis were optimized to yield 
stable, purified CagA protein. We prepared liquid cultures of H. pylori in Brucella broth containing 
fetal bovine serum and cyclodextrin (specification at page 48, lines 16 - 20). Cover did not report 
carrying out this procedure. 

1 1 . Pelleted K pylori cells from the foregoing were treated with 6M guanidine, loaded 
directly onto acrylamide gels and electrophoresed (specification at page 50, lines 11 - 12). Cover 
did not report following this protocol. 
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12. The band representing the CagA protein, which was visualized by Coomassie 
staining, was isolated from the gel (specification at page 50, lines 25 - 29). No such steps were 
reported to be taken by Cover. 

1 3 . The CagA protein, thus prepared, was used to immunize mice to generate polyclonal 
antibodies to CagA (specification at page 50, lines 29 - 3 1). Cover did not report carrying out such 
a procedure. These polyclonal antibodies were used in the screening of a library of K pylori Xgtl 1 
expression clones, detecting one positive clone in every 3000 (specification at page 51, lines 3-4 
and 6 - 7). No such screening was reported as carried out by Cover. 

14. It was very difficult to make genomic libraries of H. pylori at the time of the earliest 
priority date of the c 685 application. In addition to the kgtl 1 expression library, from which various 
expression clones of small inserts were identified, our strategy for cloning the entire CagA gene 
included efforts to generate a complete genomic K pylori library containing large fragments of H. 
pylori DNA. Our initial attempts, using vectors that accommodate large DNA inserts such as 
EMBL4 and >DASH, encountered the same difficulties of others in the art trying to clone H. pylori 
DNA (see specification at page 49, lines 17 - 20). The difficulties encountered by others attempting 
to clone H. pylori DNA are described at pages 47 - 48 in Taylor (1992) Annu. Rev. Microbiol., 
46:35-64 (attached hereto as Exhibit B). 

15. Furthermore, S. Nooria, a staff scientist at CLONTECH Laboratories, Inc. 
("CLONTECH"), described CLONTECH' s difficulties in attempting to clone K pylori DNA, in a 
letter dated July 27, 1992 (attached hereto as Exhibit C). We had provided K pylori DNA to 
CLONTECH about 6 months earlier, and asked them to try to carry out the cloning. Although 
CLONTECH tried several cloning systems (the EMBL3 vector and a related Sp6/T7-containing 
vector) and bacterial strains, they failed to make a H. pylori library. 
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16. 



We were ultimately successful in generating a partial genomic plasmid library by 



making two important choices. We chose to use (1) the pBluescript vector to make the plasmid 
library, and (2) the E. coli strain DH 10B to propagate the library (specification at page 49, lines 21 - 
25). H. pylori has a highly AT-rich genome, and the region of the H. pylori genome that contains 
the CagA gene is extremely unstable in E. coli. The vector system and particular strain of E. coli 
chosen by us are particularly tolerant to AT-rich genomes, contributing to our success. From this 
library, we were able to isolate clones such as B 1 (specification at page 5 1 , lines 14-15, and Figure 
3), which contained the 3' half of the CagA gene. The clones identified from the Xgtl 1 library and 
the pBluescript clone Bl were used to determine the complete nucleotide sequence for the CagA 
gene. 

17. I declare that all statements made herein are of my own knowledge true and 

statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under section 1 001 of Title 1 8 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any patent issued thereon. 



Antonio Covacci, M.D. 



Date 



Curriculum Vitae et Studiorum 



Name: Antonio Covacci 

Address: Work Home 

IRIS Vicolo di Provenzano,8 

Chiron SpA 531 00 Siena - ITALY 

Via Fiorentina, 1 0577-41875 
53100 Siena -Italy 
+39 577 243235 (phone) 
+39 577 243564 (fax) 
antonello_covacci@chiron.it 

Date and Place of Birth: December 14, 1957; Tuscania (VT), Italy 

Social Security Number: 623-40-8755 

Citizenship: Italian 

Education: 

1995-1997 Visiting scholar, Stanford University, Department Microbiology and Immunology 
1 990- 1 99 1 Postdoctoral scientist, Hormone Research Institute, UCSF 
1 988 Practicing Physician Abilitation 

1977-1988 Medical Degree, University of Florence School of Medicine, Florence- Italy 
1 97 1 - 1 976 Scientific Lyceum " P. Ruffini", Viterbo- Italy 



Awards and Honors: 



1996 Italian Chemical Society Award 

1994 Lepetit Award 

1 990- 1 99 1 American Diabetes Society Fellowship Award 

1988 Graduated Summa cum laude with Special Mention 

1 984- 1 988 Junior Fellow of Sclavo Research Center 

1 976 Diploma Magna cum laude 

1971-1976 Gold Medal " G. Kirner Institute" 

Research Experience: 

2000 Senior Research Director, Head of Bioinformatics Unit, Chiron SpA 



1 998- 2000 Principal scientist 

1 994 - 1 998 Project Leader 

Department of Molecular Biology 
IRIS/Chiron, Siena 



1991-1993 Senior Staff Investigator 



Department of Molecular Biology 
IRIS/Chiron, Siena 



1990-1991 



Postdoctoral Scientist 

Research Advisors: Dr. Douglas Hanahan & Steinunn Baekkeskov 

Hormone Research Institute 

University of California at San Francisco 



1988 



Staff Investigator 

Department of Molecular Biology 

Sclavo Research Center, Siena 



1983-1988 



Fellow of Sclavo Research Center 
Research Advisor: Dr. Rino Rappuoli 
Department of Molecular Biology 
Sclavo Research Center, Siena 



Publications 
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Dis. 2000 Jun-Jul;32(5):384-5. 
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protein kinase cascades and induces expression of the proto-oncogenes c-fos and c-jun. J Biol 
Chem. 2000 May 26;275(21): 16064-72. 

Covacci A, Rappuoli R. Tyrosine-phosphorylated Bacterial Proteins. Trojan horses for the host 
cell. J Exp Med 2000 Feb 21;191(4):587-592 

Stein M, Rappuoli R, Covacci A. Tyrosine phosphorylation of the Helicobacter pylori CagA 
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Rappuoli R, Pizza M, Covacci A. Metronidazole resistance in Helicobacter pylori. Clin Infect 
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and genetic geography. Science 1999 May 21 ;284(541 8): 1328-33 

Marchetti, M., Rossi, M., Giannelli, V., Giuliani, M.M., Pizza, M., Censini, S., Covacci, A., 
Massari, P., Pagliaccia, C, Manetti, R., Telford, J.L., Douce, G., Dougan, G., Rappuoli, R., 
Ghiara, P. Protection against Helicobacter pylori infection in mice by intragastric vaccination 
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We hay e attempted by several means to clone the pyroli 
genomic DMA into the EMBL-3 S*6/*7 vector , but the result 
~L£ a L ha * be *« w n«£*tive, We have »ot been able to come up 

triad . We are sorry to inform you that we would have to 
discontinue this custom work until we can come up with an 
f,?ft°^ Uh ^ ldU ^ WOrK8 ' H^wevtti, wtJ ax .e not uettaiin wh«n we 
wilt be-jible to oowe up with a successful solution fin uhin 
particular cloning problem. 

We have used both KW 251 and OH 10)6 bacterial strains for 
the cloning. Both strains lack roar*, and wer B: that make 
clonlng^of methylated DNA feasible. Unfortunately , even 
this did not produce the desired results . 

We look forward to hearing from you. 
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